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In this work, we propose to tackle the problem of attenuation correction in the head and
neck by synthesising CT from MR images using an iterative multi-atlas approach. The
proposed method relies on pre-acquired T2-weighted MRI and CT images of the neck.
For each subject, the MRI is non-rigidly mapped to the CT. To synthesise a pseudo CT,
all the MRIs in the database are first registered to the target MRI. This registration con-
sists of a robust affine followed by a non-rigid registration. The pseudo CT is obtained by
fusing the mapped atlases according to their morphological similarity to the target. In con-
trast to CTs, T2 images do not provide a good estimate of the bone location. Combining
multiple modalities at both the registration and image similarity stages is expected to pro-
vide more realistic mappings and to reduce the bias. An initial pseudo CT (pCT) is com-
bined with the target MRI to form a MRI-pCT pair. The MRI-pCT pair is registered to all
the MRI-CT pairs from the database. An improved pseudo CT is obtained by fusing the
mapped MRI-CT pairs according to their morphological similarity to the target MRI-pCT
pair. Results showed that the proposed CT synthesis algorithm based on a multi-atlas
information propagation scheme and iterative process is able to synthesise pseudo CT
images in a region challenging for registration algorithms. The results also demonstrate
that the robust affine decreases the absolute error compared to the classic approach and
that the bone refinement process reduces the bias in the bone region. The proposed
method could be used to correct for attenuation PET/MR data, but also for dosimetry cal-
culations in the context of MR-based radiotherapy treatment planning.
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